Background: International travel, particularly to developing countries, is becoming increasingly common among the Israeli population, including an increase in the number of travelling children. Since children are a distinct travellers' population, data about their post-travel morbidity are needed. Methods: A retrospective study which examined all children (0-19 years old) who presented to our centre after international travel from 1999 to 2015. Results: About 314 children were seen. The mean age was 10 years (SD ± 5.8). Most of the patients (80.6%) were tourists, and the rest were expatriates. The main destinations visited were South-Asia (46.5%), Sub-Saharan Africa (33.4%), Latin-America (7%) and Europe (6.4%). Overall, the most common diagnoses were gastrointestinal (GI) (mainly chronic) disorders (30.6%), followed by febrile diseases (26.4%), among which 18.1% of patients were diagnosed with dengue fever and 12% with malaria. Dermatologic conditions accounted for 25.2%. Additional diagnoses were schistosomiasis (6.4%) and neuropsychiatric symptoms (2.2%). A substantial part, 10.8%, had eosinophilia, either symptomatic or asymptomatic. Travellers to Asia, compared to travellers to Africa, presented more commonly with GI illness (OR 2.02, 95% confidence interval 1.13-3.61), and dermatologic conditions (OR 1.94, 95% confidence interval 1.05-3.61). Morbidity was associated with a variety of transmission modes, such as food-borne illnesses (30.9%), bite and sting wounds (10.2%), mosquito-borne infections (8%), freshwater contact (6.7%) and tick-borne infections (2.2%).
Introduction
International travel, particularly to developing countries, is becoming increasingly common. According to the United Nations World Tourism Organization (UNWTO), there were 1186 million arrivals worldwide in 2015 with a large subset of tropical destinations: 24% to the Asia and the Pacific and 5% to Africa. 1 Children represent a distinct travellers' population, however only scarce data exist about their post-travel morbidity characteristics. Most previous papers focus on either specific illnesses, such as malaria, fever and diarrhoea or specific populations, such as visiting friends and relatives (VFRs) or patients in the emergency room. [2] [3] [4] [5] [6] [7] [8] [9] [10] Only few provide information about the variety of morbidities and clinical presentations among Western travellers, the largest being a multi-centre paper from 2010, discussing children who presented post-travel to a variety of centres worldwide. 11 However, popular destinations vary between different reporting countries, and therefore the morbidity spectrum might be different. [11] [12] [13] [14] Israel is unique in its high volume of travelling population, and the rates of children among Israeli travellers increase steadily. In 2013, the number of outbound travels was 4.8 million (59% of Israel's population) with a significant portion of children, as 15.7% were under the age of 19 years. 15 We aim to describe the post-travel morbidity of children presenting to our post-travel clinic located at a large tertiary-centre in Israel, representing a significant population of travellers for tourism (non-VFR or immigrants).
Methods

Population
Data were collected from January 1999 to August 2015 in patients consulting the Centre for Geographic Medicine and Tropical Disease at Sheba Medical Center, Israel. This included children (age 0-19 years at presentation) who have crossed an international-border and came into attention of the clinic by either post-travel outpatient visit, hospitalization at Sheba medical centre or telephone consult with the centre during travel or during hospitalization in other centres in Israel. Exclusion criteria were patients arriving to Israel for medical tourism, immigrants to Israel, patients with suspected exposure in Israel and/ or patients whose symptoms were not considered to be travelrelated. Diagnoses were made by the treating physician, classified by either a syndrome (e.g. abdominal pain, diarrhoea, rash, dog bite) or a specific aetiology. Infections were confirmed by laboratory tests, or classified as probable if made on the basis of clinical judgement. The study was approved by the Sheba Medical Centre ethics committee.
Definitions
Children were classified by their type of travel: tourists, expatriates (Israeli children who resided in another country due to mission of their parents) and VFRs. For statistical analysis, VFRs were included in the tourism group. End of the trip was considered upon returning back to Israel. When the medical consult was given during travel, the date of consultation was considered as the end date of the travel. Patients were subjected to groups by syndromes according to their main presenting symptom/finding (gastrointestinal (GI), fever, abnormal laboratory finding, etc). As an exception, children who were diagnosed with schistosomiasis consisted a distinct category due to their variable and multi-symptomatic presentation.
Statistical analysis
Statistical analysis was done using SAS 9.4 for windows. Data were compared among three paediatric age groups (0-5 years, 6-12 years and 13-19 years) and morbidity outcomes. Univariate analysis was used to determine the relationships between patient demographics, travel characteristics and diagnoses groups. Continuous variables were reported by the mean and standard deviation. Categorical variables were reported by their relative frequencies. The Chi square test or Fisher's exact test were used to test bivariate associations between categorical variables, and analysis of variance was used for continuous variables.
When results of the overall test were significant, pairwise comparisons were performed. The multiple comparisons adjustment method of False Discovery Rate was used for categorical variables and the method of 'Hochberg's GT2' for continuous variables. Multivariate logistic regression was applied to identify the significant independent predictors of morbidity presentations. The predictors were three paediatric age groups, three destinations and gender. The results are presented in terms of adjusted odds ratios (AORs) and 95% confidence intervals (95% CIs). Statistical significance was set at a 2-sided P-value of 0.05.
Results
Demographic and travel-related data
During 17 years, 346 paediatric patients were included in the initial database. 32 patients met the exclusion criteria; hence the analysis included 314 patients. 81% of the patients presented from 2007 onwards, and most (66%) were seen in our centre, either as inpatients or outpatients. About 16% were seen in other hospitals in Israel, which consulted our centre. In another 18% of the cases, patients contacted the centre during travel. The mean age of the patients was 10 years (SD ± 5.8). The purpose of travel, destination and other parameters are detailed in Table 1 . The common destinations visited by the travellers were: South-Asia (Indian sub-continent and South-East Asia), SubSaharan Africa and Latin-America. The majority of patients (80.6%) were tourists, 11 of them were tourists from other countries who travelled to a tropical destination prior to their visit in Israel, and 2 were VFR's. The rest were expatriates. The mean age of tourists (11.3 ± 5.5 years) was higher than that of expatriates (4.6 ± 4 years), P < 0.001. The duration of travel was different in each group-mean of 34.1 days in the tourists group (median-17 days), and a mean of 421.6 days in the expatriates group (median-263.5 days), P < 0.001. The median time between the end of trip and patient encounter was 14 days, range 0-614 days (excluding patients consulted during travel).
The profile of the travellers to each destination was different, with a higher rate of expatriates among travellers to SubSaharan Africa compared to South-Asia (37.1% vs 12.3%; P < 0.001). Pre-travel consultation was given to 76.7% (174/227) of travellers to tropical destinations: 58.8% of travellers to LatinAmerica, 67% of travellers to South-Asia, and a higher rate of 90.6% was seen in travellers to Sub-Saharan Africa.
Most patients (80.3%) were seen in the outpatient setting (Table 1) . Children with fever were more likely to be hospitalized, as 39.8% of febrile patients were inpatients compared to only 12.6% in the non-febrile group (P < 0.001).
Syndromes and travel destinations
The vast majority (82.2%) of the children presented with signs and symptoms that fell into the three most common categories: GI, fever and skin conditions. The syndrome-based diagnoses according to age of the patients are shown in Figure 1 , and the main diagnoses are detailed in Table 2 .
The distribution of syndromes was different according to the travel destination. GI complaints were the most common in returning-travellers from Asia (37.7%), followed by dermatologic conditions (29.4%), while in travellers from Africa, febrile diseases were the most common manifestation (31.4%). In a multivariate analysis, GI illness and dermatologic conditions were significantly more common in travellers to Asia, compared to travellers to Africa (P < 0.05).
GI symptoms
GI symptoms were the most prevalent chief complaint among the study population (96/314 = 30.6%), as seen in Figure 1 , and were significantly more common in girls (Table 3) . Almost a third (31 patients) presented with acute diarrhoea, 9 of them were in addition febrile and 4 had a confirmed bacterial cause (Table 2 ). However, 68% of patients presented with persistent abdominal symptoms, such as chronic diarrhoea, abdominal pain or discomfort (symptoms longer than 2 weeks). Diagnoses of pathogens in stool is detailed in Table 2 . Two expatriates who resided in Africa (Angola and Nigeria) consulted the clinic post-travel due to failure to thrive and suspected GI parasite, but no pathogen was found.
Febrile diseases
Febrile diseases were the second most common presentation, bringing to medical attention 83 children. In 41% of the cases, the causative infectious agent was found or was highly probable ( Table 2) . Younger age was associated with febrile presentations (Table 3) .
Mosquito-borne diseases were seen in a third of this group. The most prevalent febrile disease was dengue fever (15 patients). Most of the cases (88%) were seen in travellers from Asia (mainly from India and Thailand), and the rest from the Americas. All cases were proven serologically except for one case with clinical presentation highly suspected for dengue haemorrhagic fever that could not be proven serologically.
Of note, 10 patients were diagnosed with malaria (6 expatriates, 3 tourists and 1 VFR), all of them contracted the disease in Sub-Saharan Africa. All cases were laboratory confirmed, as two expatriates were diagnosed while in Africa (by malaria-rapid tests) and the rest in Israel. All patients were infected with Plasmodium falciparum. Two children, one expatriate and one VFR, had severe disease: One child was hospitalized in the paediatric intensive-care unit with encephalopathy, acute respiratory distress syndrome, acute renal failure and pancytopenia, and the other child experienced cerebral complications, both fully recovered. There were no fatalities due to malaria.
In febrile patients who had travelled to Africa, malaria was diagnosed in one-third of the cases (10/33), while almost half of the febrile patients who had come back from Asia were diagnosed with dengue (13/32). Other diagnoses of febrile children are detailed in Table 2 . A large subgroup of febrile patients (n = 49) was diagnosed with 'viral syndrome' or had no distinct diagnosis.
Dermatologic conditions
The dermatologic group included five main conditions. Animal bites and scratches and the consideration of rabies prophylaxis were the most prevalent, 20/79 (25.3%). The median duration of travel of children who were bitten was found to be 12 days, and 15% travelled longer than 30 days prior to the incident. The other common conditions included: non-febrile rash (18/79), Figure 1 . Distribution of syndromes by age superficial bacterial or mycotic infection (13/79), insect or tick bite (12/79) and cutaneous larva migrans (10/79). There was one case of myiasis in a child who was exposed in Angola (Table 2) .
Schistosomiasis
Schistosomiasis following contact with freshwater was found in 20 (6.4%) children (Figure 2) . The most common destination of exposure was Sub-Saharan Africa, but two siblings were diagnosed with S. mekongi following an exposure to freshwater in Laos. In some cases, the children were primarily approached by the clinic following the diagnosis of schistosomiasis in their companions.
Laboratory findings
Eosinophilia was found in blood counts of 34 patients (10.8%). The common symptoms were GI (9 patients) followed by skin (4 patients), and 16 patients were diagnosed with schistosomiasis. Additional six asymptomatic children were referred due to the abnormal laboratory finding. Patients with eosinophilia underwent stool test for helminth and serology for strongyloides and schistosomiasis if visited endemic areas. Specific diagnoses are listed in Table 2 .
Other abnormal laboratory findings which led to medical investigations were elevated liver enzymes and anaemia. In addition, there was one fatal case in our cohort. The child, who Multivariate analysis included factors that were found to be statistically significant in the univariate analysis: destination, age and gender. a Statistically significant, P < 0.05. travelled in India for a few months, was evacuated to Israel due to fever and long-lasting anaemia. During travel, these symptoms were attributed to iron-deficiency and later to malaria. In his hospitalization in Israel he was diagnosed with sepsis secondary to acute leukaemia, and eventually died.
Neuropsychiatric symptoms
Six patients had prominent neurologic symptoms, four of them were related to presumed infectious diseases. A 15-year-old encephalitic boy who travelled to Russia had a positive serologic test for tick-borne encephalitis (TBE), and eventually fully recovered. In addition, there were two encephalitis cases of suspected viral origin, acquired in Asia (Thailand, Sri-Lanka), and an infant with suspected botulism acquired in the USA. Two children had non-infectious symptoms: Guillain-Barré syndrome in a child who stayed for 3 years in Congo, and a 12-year-old child with neuropathy suspected to be related to multiple sclerosis. Psychiatric symptoms included two cases of suspected mefloquine-induced psychosis and one presentation of depression.
Other conditions included traumatic injuries, and nonspecific inflammatory symptoms, such as pericarditis, hepatitis and uveitis. Respiratory symptoms (n = 4), such as pneumonia and tonsillitis, were less common.
Modes of disease transmission
The distribution of morbidities by the mode of acquisition is detailed in Figure 2 . Food-borne illnesses were the most prominent, followed by medical conditions arising from animal bites, mosquitos, freshwater contact and tick bites. The latter group included seven children with diverse diseases. One child was diagnosed with TBE (as described previously). Two children who travelled to South Africa presented with typical necrotic eschar of Rickettsia africae, and four additional children were diagnosed with Lyme disease, two of them acquired the disease in central Europe (Germany and Austria), and two in the USA.
Discussion
Our cohort describes the morbidity in children who presented at our centre, the major post-travel centre in Israel. Most of the children (86.9%) travelled to South-Asian, Sub-Saharan Africa and Latin-American countries, destinations which pose a concrete risk for travel associated illnesses.
Our population reflects the wide spectrum of travellers' morbidity after travelling to tropical countries for several reasons. First, it consists of both inpatients and outpatients, as opposed to reports on children seen in the emergency rooms or inpatients only. 2, 4 In addition, we had higher rates of tourists and expatriates, and lower rates of VFRs compared to previous studies, 3, 11 representing characteristics of travellers for tourism. In our cohort, the vast majority of children presented with three main conditions: GI, febrile and dermatologic (Figure 1) . These finding are consistent with previous reports and with reports of adult populations. 11, 12, 14, 16 We saw significant differences in morbidity according to the visited destinations. Travellers to South-Asia, compared to Sub-Saharan Africa, were two times more likely to have GI or dermatologic conditions (Table 3 ). Similar trends were seen before in children, but did not seem to be as significant as in adults. 4, 14, 17 Febrile presentation was associated with younger age. This contradicts an earlier finding by Hagmann et al., 11 and may be explained by increased tendency of parents to seek medical help regarding younger children in our cohort. Malaria is still a significant pathogen in travellers from SubSaharan Africa, and as in the adult population, is a leading cause of hospitalization due to a febrile illness. 8, 11, 16, 18 None of these children had been taking prophylactic therapy, raising the concern of compliance rather than drug resistance in the paediatric population, similar to adults. 19, 20 In order to overcome the compliance problem, twice-weekly and shortened protocols of Atovaquone-Proguanil were suggested for adults, and their efficacy should also be examined in children. 21, 22 Interestingly, more than half of the febrile patients remained undiagnosed, although specific tropical infections (mainly malaria and arbovirus infections) were sought in children who had returned from the tropics. Similar rates of undiagnosed febrile diseases were found also in post-travel hospitalized children in the UK, and in a large cohort by Hagmann et al. 5, 6, 11 This rate of undiagnosed children is higher compared to a rate of 20% seen in the adult population in a previous study in our centre, but similar to other multinational studies. 16, 23, 24 Probably, these undiagnosed cases represent common childhood viruses (e.g. adenoviridae) and other cosmopolitan bacterial infections (e.g. otitis media), as described in children before 5, 11 GI complaints were the most common (Table 2) . Unlike other cohorts, most GI complaints were chronic, rather than acute. 7, 11, 14 This could be explained by selection bias of our cohort, which included children who presented to the travellers' clinic and not to a primary-care clinic. In addition, acute diarrhoea may have been self-limited or self-treated successfully and therefore hardly seen post-travel. Microbial stool panel regularly used in Israel in cases of acute diarrhoea includes Shigella, Salmonella and Campylobacter species, in addition to inspection for ova and parasites. It does not regularly include Escherichia coli species and viruses, and this may explain the low rate of pathogen recovery in acute diarrhoea cases, as those are the most common pathogens. 25 Gender differences were significant in the GI group, as girls were 1.8 times more probable to have a GI complaint, both acute and chronic (Table 3 ). This finding is consistent with the adult population. 26 The high prevalence of GI disorders in girls may be probably partially attributed to post-travel irritable bowel syndrome (IBS), a phenomenon described in both children and adults, 11, 27, 28 as IBS is found more commonly in females. 26, [29] [30] [31] Significant number of children were exposed to animal bites and raise the question of pre-exposure rabies prophylaxis (Figure 2) . [32] [33] [34] Nowadays, the vaccine is usually given to children who plan a long stay in countryside areas. However, since the median duration of travel of these children was found to be <2 weeks, this approach should be reconsidered, since lifesaving immunoglobulins are not readily available in large parts of the developing world. Eosinophilia was a common finding (Table 2) , either as an asymptomatic finding, or, more commonly, accompanied by other symptoms, mainly GI, such as abdominal pain or chronic diarrhoea. This finding was not described in prior cohorts of travelling children. The fact that those children were exposed in endemic areas for parasitic infection may suggest the diagnosis of helminthic infection, despite usually negative stool tests. We tend to provide empiric treatment with anti-helminthic medications, and a high rate of response was seen in adults. 35, 36 This initial approach may spare further invasive procedures e.g. imaging tests and bone marrow biopsy, but data regarding its efficacy in children with positive travel history is needed. There were unexpectedly many cases of schistosomiasis, reflecting that avoidance of freshwater exposure should be emphasized. As described before by our centre, a high rate of infection is seen in those who travel together, making screening of infected travellers' group members valuable. 37 In general, various modes of transmission were associated with specific diagnoses (e.g mosquito-borne diseases, freshwater contact), emphasizing that travel history should be taken accordingly. These findings may also assist the physicians in their pre-travel consultations. Physicians also should be aware of the possibility of seeing children with unique infectious diseases acquired in developed countries (Europe, USA), mainly tick-borne diseases.
Pre-travel consultation was given to the majority of travellers to tropical destinations., more than described in a previous retrospective cohort. 11 This finding might be related to the broad Israeli health insurance and the awareness of the population. Moreover, we had less cases of trivial childhood disease than previous cohorts. This might be related to the highly available primary-care in Israel, which spares the need of these children to reach a travel-medicine specialist.
In a previous analysis of pre-travel consultations in our centre, it was found that between 2002 and 2007, 4-16% of travellers who approached the pre-travel clinic were heading to Africa. However, more than 30% of the patients who sought medical care post-travel had returned from Africa. This emphasizes the burden of infectious disease in African countries, some of them are life-threatening, and the importance of thorough pre-travel consultation about prophylaxis and caution steps. Special attention should be given to expatriates who travel frequently with their families, and because they feel 'at home' do not seek pre-travel care.
This study has a few limitations. First, it is based on data from returning ill-travellers, while the number of healthy returning travellers is unknown. In addition, it represents patients who approached a tertiary centre, thus probably shifting to more unique conditions that require a specialist. Moreover, often the diagnosis was made clinically and treated empirically, so microbiological data are not known.
However, this study gives an important perspective on the population of travellers for tourism with 'real-life' experience and care. It does emphasize the need for origin-specific and destination-specific prospective data that would further estimate the burden of the returning-travellers' diseases.
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